Difluoromethylornithine and ethylglyoxal bis(guanylhydrazone) as inhibitors of human renal carcinoma cell proliferation and polyamine metabolism.
The significance of the polyamines putrescine, spermidine and spermine for the neoplastic proliferation of the human renal carcinoma cell line ACHN was investigated. For this purpose cells were cultured in vitro for 4 days with or without the addition of pathway inhibitors of polyamine biosynthetic enzymes. It was found that treatment of ACHN cells with the specific ornithine decarboxylase (ODC) inhibitor difluoromethylornithine (DFMO) resulted in profound decreases of ODC activity, polyamine content and cell proliferation rates along with a compensatory increase in S-adenosylmethionine decarboxylase (SAMDC) activity. Ethylglyoxal bis(guanylhydrazone) (EGBG), a SAMDC inhibitor, evoked a similar reduction of cell proliferation and contents of spermidine and spermine. EGBG also seemed to stabilize SAMDC, as evidenced by a highly enhanced SAMDC activity during enzyme assays in the absence of the inhibitor. Furthermore, EGBG treatment caused on activation of ODC and a subsequent build-up of putrescine. The impact on polyamine contents and proliferation rates were synergistic when the inhibitors were used in combination. None of the inhibitors alone exerted a cytocidal activity. It is concluded that polyamines may be implicated in the regulation of the neoplastic proliferation of cultured human renal carcinoma cells and that polyamine synthesis inhibitors may prove valuable in clinical treatment of this disease.